We report on mutation screening and CAG repeat length analysis of the androgen receptor (AR) gene in 21 patients with hypospadias. The urethral meatus was located at the glandular region in six patients (glandular type), at the penile shaft in seven patients (penile type), and at the scrotal/perineal region in eight patients (scrotal/perineal type). Mutation screening was performed for exons 1-8 and their flanking introns (except for the CAG and GGC repeat regions at exon 1) by the heteroduplex detection method and showed no abnormal chromatograms. The CAG repeat length analysis was carried out using 50 normal boys and 50 fertile males as controls, and demonstrated no statistically significant difference in the median of CAG repeat lengths or in the frequency of long CAG repeats (≥26 or ≥28) between the controls and the patients with the three different types of hypospadias. The results suggest that AR gene abnormalities do not constitute a major factor in the development of hypospadias.
Introduction
Thus, the AR gene has been examined in patients with undermasculinized genitalia. Consequently, mutations of the Hypospadias is a relatively common genital anomaly with a AR gene have been identified in at least six males from four prevalence of~0.5% (Grumbach and Conte, 1998) . It may be families with hyopspadias (Batch et al., 1993; Alléra et al., classified into glandular, penile, and scrotal/perineal types on 1995; Sutherland et al., 1996) , and a weak but significant the basis of the anatomical location of the urethral meatus.
expansion of the CAG repeat lengths has been reported in 78 Glandular and penile types often appear as an isolated anomaly and account for the majority of hypospadias, whereas a scrotal/ males with undermusculinization including hypospadias (Lim perineal type frequently occurs in association with other et al., 2000) . However, the AR gene mutations are infrequent genital anomalies such as microphallus, bifid scrotum, and in hypospadias, and it remains uncertain whether the CAG cryptorchidism. The aetiology is poorly understood, and both repeat lengths are expanded in other patient populations with genetic and environmental factors have been implicated in the hypospadias. Here, we report on mutation screening and CAG development of hypospadias.
repeat length analysis in patients with hypospadias. The androgen receptor (AR) plays a crucial role in male sex differentiation by mediating the biological effects of
Materials and methods
androgens (Grumbach and Conte, 1998) . The AR gene resides on chromosome Xq11-12 and consists of eight exons; exon 1 Patients encodes the transactivation domain, exons 2 and 3 encode the This study consisted of 21 Japanese patients with hypospadias. Genital DNA binding domain, the 5Ј portion of exon 4 encodes the findings of each patient are summarized in Table I . The urethral hinge domain, and the 3Ј portion of exon 4 and exons 5-8 meatus was located at the glandular region in cases 1-6, at the penile encode the ligand binding domain (Quigley et al., 1995) . In shaft in cases 7-13, and at the scrotal (penoscrotal junction) or addition, exon 1 contains a highly polymorphic CAG repeat perineal region in cases 14-21. Twelve cases had microphallus encoding a polyglutamine tract, and function studies with 
Results
L ϭ left; R ϭ right; B ϭ bilateral.
Mutational screening
Type of hypospadias: cases 1-6, glandular; cases 7-13, penile; and cases 14-21, scrotal/perineal.
Representative results are shown in Figure 1 . Mutation screening of genomic DNA from the 21 men with hypospadias using DHPLC did not detect any heteroduplex formation indicative The distribution of the CAG repeat lengths is shown in Figure 2 , and the results are summarized in Table II . The CAG
repeat lengths did not follow the normal distribution. There
Leukocyte genomic DNA of each patient was amplified for exons was no statistically significant difference in the median of 1-8 and their flanking intron sequences, except for the CAG and CAG repeat lengths or in the frequency of long CAG repeats GGC repeat regions at exon 1, by polymerase chain reaction (PCR).
(ജ26 or ജ28) between the patients with hypospadias of three
The primer sequences and the PCR conditions were based on the different types, between the 50 normal boys and the 50 fertile previous reports (Lubahn et al., 1989; Zhu et al., 1999) , with minor males, and between the patients and the control males of any modifications. The PCR products were mixed with those of a control combinations. However, the CAG repeat lengths tended to be male with intact AR gene sequences, and were subjected to denaturing a little short in patients with scrotal/perineal hypospadias and high-performance liquid chromatography (DHPLC), a heteroduplex the long CAG repeats were absent in glandular hypospadias. , 1995; Sutherland et al., 1996) .
the CAG repeat region at exon 1. The primer sequences and the PCR
The median CAG repeat length was not expanded, nor was condition have been described (Allen et al., 1992) . The PCR products were mixed with size standards, and were electrophoresed on an the frequency of long CAG repeats increased in this study. 
